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ABSTRACT 



A positive reinforcement system was designed 
if re in f o r ce m e nt procedures, proven effective in modifying a 
range of disruptive classroom behaviors, would be effective 
chiidren who are not particularly disruptive but who work so 
and ponderous], y that they fail to make sa tisf actciry academic 



7-9 yea 



progress.. Subjects were five such slow learners, ages 
because of raeasared IQs of 65-80, were in a special remedial 
Reading, using the Sullivan Programed Reading Series, was sel 
the remedial experimental task. An ABAB reversal design was u 
test effectiveness of reinforcement system in accelerating ra 
working in the readers, defined as number of correct response 
4ay, In A or baseline conditions, students worked on programe 
reading frames without extrinsic reinforcement, while in B co 
individual reinforcement contingencies were set (points excha 
for store items) . It was found that number of correct respons 
aaily 20— minute period was accelerated over baseline while ac 
remained high in condition B. When performance contingencies 
withdrawn, performance deteriorated, but recovered when conti 
were reinstated, (KH) 
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Recent behavior modificaticm studies with children have 
shown that reinforcement procedure? can be successfully used to 
modify a v/ide range of disiui 3 t.ive classroom behaviors. Inattention. 
CHall, Lund, and Jackson, 1968), aggression CHarablin and Buck- 
holdt, 1968), and disruption Clliomas , Becker, and Armstrong, 1968; 
Hamblin, Buckholdt, Ferritor, Kozloff, and Blackwell, 1971), can 
be reduced or even eliminated if uilntended i einforcement for 
those disftmctional child behaviors is terminated, and concurrently, 
alternative reinforcement is provided for more functional school 
behaviors such as cooperation, attention, and following dxrcctions. 
Unfortunately, however, tested reinforcement procedures are not 
as readily available in the behavior modification literature 
for classroom problems which are rot primarily disjru^tive in 
natup© (Hanley, 1970). Yet, reinidrcement procedures should, theo- 
retically be useful for a variety of other school problems. For 
I exaa^le, for cdiildren who are not p&Tticulaily disruptive but 
who, nevertheless, work so slowly and ponderously that they 
i fail to make satisfactory progress in school. 
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Th^ were handed the opportunity to look at the 

p^obleiii of tUG siov^ v/O'rkOT ulien a special euliicatioji cescucx' froin 

an ianer-city school in St. Louis, Missouri, asked for help in 
desiHTiirig a xelnfor cement systODi lor five of her children. .who 
worked, in her judgment, at an extreiiiely slow pace and who ^.^ere 
not making academic progress . At that tin.e, the authors were -running 
several studies elsewhere in the school using positive reinforce- 
inent and this teacher asked if similar procedures might be used 
to help some of hor ohildren. 



The five children who participated in this study were from 
an innor-city school in an impoverished area of St. Louis, 

Missouri. Tiieir ages ranged from 7 to 9 years ancl tneir I.Q. 
scores, as tested by the sdiool, ranged from 65 to 80. All 
five of the children were jiiembers of a special remedial class, 
having been assigned there on the basis of their low I. Q. 
scores and their inability to pass begiiiTi.Lng first grade primer 
tests. None of them had ever been given a standardized achievement 
test because the teacher claimed that their academic skills had 
not' developed beyond a beginning first grade level, even though 
they had all been enrolled in piiDlic school for at least one and 
a half years. Their classroom work was slow, sloppy, and inaccu- 
rate, according to the teacher, but none of the children \fere 
particularly aggressive or otherwise disruptive. 
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The a:ithorr;:^ ri:r^t theuirht to tTy standard reinforcement 

contingencies for ’'cooperative," "on- task," and "direction 
trol lowing" behavior since several recent studios have suggested 
that work skills and. academic achievement will be indirectly- 
increased when such functional classroom behaviors are reinforced 
Cu’ Leary, Becker, dvans , and Saudargas , 1969; Schmidt and 
Uixich, 1965; Surratt, Ulrich, and Hawkins , 1969) , and when 
u.isruptive behaviors aro reduced. Tliis strategy was eventua.Lly 
rejected for two reasons, hoviovor: 

1. Tlie problems theso cliiJdTen displayed did t appear 
to be .prliiifirL.lly "behavioi’al" in the sense o± excess 
aggression, activity, or -withdrawal. 

2. Several ?reueiit Etudi.es show that an increase in act. - 
demic performance l-S not an inevitable oi* natural by- 
nroduct o£ be-hav.i.oral reinforcement (Quay, 1969 ; 
Ferrltor, Buckholdt, Hamblin, and Smith, 1971* Wodarski, 
Hamblin, Bulccholdt, and Ferritor, 1971). 

Tnc authors decid-sd then to de.sign a procedure which would rein- 
force, and thus increase academic performance directly without 
relying on a doubtful trans;fer from behavioral reinforcement. 

Reading was choson as the remedial experimental task for 
the children at their teacher's request since this was the sub- 
ject in which they were most deficient and tl.e skill which was 
probably most important for their future succes.s in school. 



TiiC Su.llivau PiOgra!v.;;!C:i;l Reading Series^ was seiact.ed because 
ti.e booKs in the series wyre eleraeiitary enough for the- 

uuiidren, were indiviUuaiised to allow each child to procede at 
his own 'uacOj wore progranimed j and v;ere highly attractive 1.0 the 
children. The Rive children first v;crhed in Supplementary Book 
1A^‘ for several days under no experimental constraints until they 
wuro familiar v^ith the format of the bcok, the several types of 
quastions asked,, and the procedure for working independently and 
continuously . 



Tiie procedure recommended by the publisher for work3.ng in 
tnc readers calls for the children to read a passage Csometimes 
only on© sentence in length), ans^vor a "true or false” or "fill 
in the bla 3 ik” question., move a slider dow-n on the left of the 
pTige to checls the accuracy ox the ajiswer, and then to move on 
if the answer was correct or to rca-do the question if the answer 



1 Cynthia Dee Buchanan, Sullivan Associates, P rogratmigd Reading , 
McGraw-Hill Book Co., St. Louis, Missouri. Tliis reading series 
consists of 21 hooks, each 144 pages in length, ranging in diffi- 
culty from b&ginniiig first through third grade . Books 1 to 4 
were used in this study. In each of these books, the pages 
generally contain 3 to 4 "frames” which relate to an adjacent 
picture. Each frame consists of several questions. Tlie que.stions 
are of the "yes-no," "choose the correct answer," or "fili in tne 
blank," variety. Each child has his own set of books in which 
he answers the questioiis by filling in letters or circling the 
correct answer. The introduction of the new vocabulary words is 
gradual and well planned and the books appear to be similar in 
degreei of difficulty, assuming of course, the mastery of prior 
material • 

^Book lA is a simplified version of Book 1 and is generally used 
either as a remedial exercise after a child has failed to meet a 
criterion score In Book 1 or it can be used as an introduction 
to Book 1 , 
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i]>coxrect - 






aowi.v6r, cou^d not rosxst lool'ing 



r-t answer bofor- they responded. ^enorrilly, dijring the 

initial practice scsaioiis , they wou? d look at the answer and then 
Cvmplwrte the question without over readxng the passage or the 
vvlHl^d question.. Since we could not stop this ''cheating/^ we 
decided to cover the ai’^swers in Book 1 and succcadxng books with 
i:u‘;:‘C and tlras uaxke choating rnpossibLCp even wliough we lost the 
potential value of inunedlaUe feedback* 

Tne Tovised procedure's the chxiireri followed each day then 

as foliows: 



The children would arrive at 10:15 a^nu and receive 
their books vrhich wex'Q marked to show where they had 
started on the previous day. If they had finished the 
book j they woiiicl receive the next book xn Che series. 

2. Ihe work of the previous day had bean marked and errors 
wex '0 noted and corrected in red. The children were 
asked to review their errors and to inqmre about them 
if they did not imderstand them, 

3. At about 10:30 a.m, , whan all the childx^en had completed 
a review of their previous day*s errors^ they \;ould 
begin working in the X'eaders from the end point of the 
TJx^evious day md would work independently for 20 
minutes. The teacher did not Interact v/ith the children 
during this time, 

4. At the and of the 20 minutes, the children would quit 
working. If they desired, they could then ask questions 
about the day^s work, ITie books were then collected^ 

the rasponses were graded and corrected before the child- 
ren arrived on the following day. 



At the beginning of each session, the teacher reminded the 
children to "work hard," "pay attention to what you are reading," 
and "don-t bother others." No fux’ther advice, warnings, or help 
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was ciurin- v:ho vo minu'Co period. Occnsionaily , rhc toKchor 

mtswerod a question unrelated tc tho reading, but she generally 
sat at a desk -uia ic-ad without furtlxor inLoract Ing with the 
chi Idren* 



to A3AB- reversal design was used to test the effectiveness 

of the reinforcemev^t system Kitich was developed to accelerate 
»,n<3 uiiidron’s , or ivorKang in tlie Sulli.-oan Read.eis . Rate was 
defined as nuntber of coriwct responses ,oer day. 

In the A or baseline ccnuitions, the children worked on the 
progr.;,.,i'.,cd ronu.uig rranioc v;.;. tiicnu. tuu bonefj.t of anj' extrinsic 
reinfo-rcement. In the B conditions, individual reinforcement 
contingencies s set for each child. Tnese contingencies were 
first established by locating for each child the five days in 
the first A period in which the fewest correct responses were made. 
Those five lowest scores were then averaged to create a '-minimum 
score-, below which a child could not receive reinforcement. Five 
points were awarded daily to each child who equaled his minimuan 
score ^md one point in addition was given for each correct responsa 
beyond the minimtna. As the children shoived that they could 
consistently score well above the minimum level, the minimum 
level wa* ATiereased, Table 1 Hhows the oi'lginal minimun scoi'as 
and the day ,'-id amount of the changes in the B conditions. Points 
were awarded at the beginning of each experimental session based 
on the previous day's work and were exchanged for desirable store 
it«ms =eanh Friday. The cliildren could purchase snacks, beverages., 

games, toys, books, and occasionally a field trip with their 
points . 
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At the beginniing o£ 
aupsaxea to bo uolightea 



tho first A period (A,), the children 
CO lea. VO their room each morning and to 



work in the S u ‘ 
while they worked 
and they accoitipli 



/?m Readers - Tliey v.'ore cooperat ive and attentive 
iridiviuuaily on the prograjrjted reading materxais 



shed 



considexabie unioiiriL of work xn the fj.rst 



d£r/s of period A. a ;uedian of over 90 correct responses 



per day in 20 vdirutes at close to 90 percent accuracy , 



as shown 



ill Figure 1, 
to decrease. 



By the fifth day^ however, their performance began 
Tjiere was no nGticabJ.e ?Lncroase in disruptiveness 



or doci'eo,se in attention yet the xiiedxan nuniber of coxxect 
re 5 j>onses per day began to decline, eventually reaching a neax* 



lOvM uf 4b correct responses 
x''emained high (circa 90 per 



on tiiG final 
cent J during 



day 

this 



of * Accuracy 
period, but the 



children seomed to loose some of their origxTial iutexest and 
inotivation as indicated by th-air ;'--.reass3d iDediaii rate of correct 



rospoiises per day. With the possible exception of Ben, each child 
showed the saine generoil dowiiWErd trend in correct responses per 
day as did the median trend. (See Figures 2 through 6.) Rose 
(Figure 4) and Mary (Figure 2) showed some tendency to fall below 
the median percentage for accuracy, but in general, accuracy 
remained aroimd 90 percent . 



With the introduction of the reinforcement system in the 
first B period (B^) ; number of correct responses showed a gradual, 
sometimes yaxiable, yet generally consistent median increase , 



? 1l tl£> M L J. Z F* U C iii.-* O ti 

.-iixtcsn day period, 
responses ’.voxkcd per 



75> <-ti kW i i: ^ s p on H-Cti 

ihis jaedian increarie 
duy v/as al^30 evident 



par nt the oi: tna 

in nuaaber of corxect 
in the performance of 



each j.ndividiial during B,, as well. The median percen-vago of 
correct resporise .53 I'ojiiaine.d at al>out Qu pexcent , E,xcept for 

s 1 i gi i 1 1 y mo re var i . a b 3 o ( F i g ux e 3 ) ^ i n d i v i ■ 
suffer- In faetj, Rose (Figure 4) and 
: C‘ i'la ve b e c o n i o 5 o me t-. i \ at more ac curat e . 



A.J. , 


whose 


acctiracy 


was 


dual 


percent 


:^g<i 


S did 


not 


]>on ( 


Figure 




appeu- 


r 



at u 



rpi:i;i.nat. ioii of roinfor-ement ip the second A 



cojidition (A-.) , tho ntanbe- 
aftor three days , By the 
had I’sached a new median 
downward trend is evident 
and individuaJ. percentagt' 
liiitil the final day of Ao 



r u£ correct responses fell dramatically 
end of vho 6 day period, the cliildi'en 
low of 21 corroci; vo&-porisos . A similar 
also in each individual graph. Median 
5 , however, reraained around 90 porcent , 

, when tiiey dropped considerably. 



Tnis dovmward trend in A,^ was successfully i-eversed in the 
second B condition (B.^3 „ with the reintroductxon o£ the reinforce- 
ment procedures. Median nxmiber or correct I'asponses jumped 
ijYjjuediately to S6 and 82 for the tv/o day period while the niedian 
percentage correct recovered to aroimd 90 percent. The individual 
records also show a similar incTaase on both measures from the 
downward plunging performance data of 

IMfortmately, the experiment had to be teiminated two days 
into period B^. Sevei'al Interruptions caused by testing and 
field tx'ips in the special classes, followed by the lengthy absence 
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o c oi‘ t'-Iiy cuiidj^cn rliic xo .i.iinoGS , ;.;x’ijv< 2 iicGd us i.-, v;u 

coiktinuiiig. 



Soni raa.i'y fuid unpii i.cation s 

Mukubor o£ corfect responses per day in the Sullivan Programmed 
Readers was accelerated over baseline while accuracy of v/ork 
I'oiisaineci high for five prirnarj'' age, inner-city, special oducation 
clii-lcreri when positive reir.-Po'narmefit contingencies were applied 
directly for the nuiaber of correct responses each child completed 
daily in a 20 minute pfei’iod. Performance deteriorated when the 
xtidi. Vi uuai ty aet periOi'.iuaiicC’ cii'iiu,;.*jgeiic^es v/itiidi^wn but 

quickly recovered whoTi the contingencies we-ce roinstEitGd, 



line detariorating reading per£ormc.nce of periods Aj and 
shown in Figure 1 for the five childrea in this experiment is 
perhaps indicative of the academic aevelopment of many ir.Tior-city 
children in ’’special" classrooms. Often, their study habits 
and motivation appear to grow weaker over time and they fall ever 
further behind in critical sdiool skills. Several remedial pro- 
cedures are generally re commended either individually or in 
Gombination, with such children. Drug therapy is tried with some 
who are overly active. Better curriculums are offered which 
provide a child with more relevant, more interesting, and more 
individualized material. Tlio teachers are better trained to 
recognize individual problems, to work with parents, and to plan 
individualized remedial programs. Smaller classes and more 
teachers per pupil may^rhelp the child who is not leawilng. Rein- 
forcement. programs are initiated which build functional classroom 



O 



bc'.'iicivlors &7 i< 5 xediico th6 disi\Etc‘ciona.l Dohaviors which o£'t‘5n 
ia't'BX i'>3r 0 with loai'nin.g. Finally^ acniEVSineiit luotivatiOTi and 
related approaches are sometimes iised to strengthen th® child's 
5 el£- concept and his desires and oxpGctations £or success. 



One of the long-range goals of each of these remedial approaches 
is to increase academic performance and i-.kiil. Unfortiaiately , 

Cui'rent evaluative data does not allow us to assess either the 
absolute or xelativs effectiveness of any of these approaches in 



moeting this goal. It does appear, however, that reinforcement 
procedures can be used to increase performance. The data docs not 
tell us that performance reinforceraent is more or less effective 
than alternativa approach, but they do appear to show that, 

an increase is obtained when performance is reinforced directly. 
One way to structure . perfoxTuance reinrorcement Is by means of 



contingencies based on individuaily set minimujii expectations. 
Current perfomiance levels would be individuals'^ ideteimlneo and 



positive contingencies could then be set for perforinarice at a 
minimum level and "bonuses" could be offered for perforaiance 
above the minimum. As the children improve, with practice and 
time their mlnlmtan ej^ectation levels could be periodically 
revised tipwards as the quality and quantity of their work steadily 
improves or revised, downwards if the tasks suddenly become signi- 
ficantly more difficult or if an uncontrollable event (e.g 
parents separate) hinders the cHild's ability to work. 
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An inclividuali'’ pros bod peTrormanco roinxorceniont sys'cem 
(,’oui.d 5 ;robab'iy *\ax"o a inaxi-.."aw bt=‘nefil' with yomg children in 
spcciaA education ulicre the nisinbers arc gtinei'ally small and the 
luotivation is tiii'Ufnial J.y iow. Thoro as at ieast on© po i.ciii,iail) 
sorious problotn which needs to be further investigated, however, 
before such a rBiTiedial procedure could be recoininended wlcnoul 
re?or\mtion-thc problei^ oi ’■roinrorceinent addiction.” As can 
ue soon in condition of Figure i. once reiniorce.*nent was 
removed in this study, perfc/rniaiirj© decliiied significantly below 
the 1. -se rate which obtained before reinforcement was introduced. 
This trend may have been reversed with, time, but we cannot be 
certain. It certainly is not a tj'pical result in reinforcement 
studies on disruption and aggi'ession. children everitually may 
not bo able to work even at their pre-experimental level without 
extrinsic Teihforcement . TJ!© problem is only potential and not 
iiievitabl.e , howevez’, even if it is real. If extrinsic reinfoico- 
m,ent is rthased-out gradually on a well-planned, moxe and more 
aelayed intexTOittent schedule, the '’addiction problem” will 
nrobabiy not occur. liov/ever, if reinforcement l.s changed or 
torminated too quickly or haphazardly, the children could easily 
be damaged. 
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Median Percent of Correct Responses 



O — Q 

□ • --D 



Oa ^ tn Obi QO O fN5 Lfj 

O O O O OOO O O ^OOO 



O 



<Ji CT\ 

o CD 



H 

c!j 

P 

H- 



n: ^ o- cu Q 

Q p 

0 in p '-=1 

^ h-* in H 

i—i CTQ ►"» Q 

-< H- 

O </j CD H-j 

o :d CD o 

i-i H 

^ P" o 
P" fD 

CIJ O O -3 

H 0 iV 

P 

hi P* p rf 

p p - 



Ctq 



W ’-rj 
<P H' 
P Oq 

a 

K 

O 



O p 

H g 

^ GT 
Q <P 

H 




^ tA 

^ ^ S . ,. 

h-h <l> tA cu o 

0 X 0 ' 

H n in 

a ^ 

O p p" 

H P CD 

^ dq H 

CD 

H* p. a. 

P 



p> 






H- 




CD 


*t3 


£A 


rt 


H’ 


- t/> 


CA 




H 


0 






<n 






rt 


m 


H 


P* 


O 




H* 


O 


P- 




n 








> P 


P 


<D 




o 


t/J 


G30 


o 








iT 


P 






H* 


H* 


r+ 




CD 


rt 






P 


O ^ 


P* 


CD 


&Q 








rf 


P H- 


CD 


P 


H* 








in 


P i 




CD 


P 










to 




Hi 


I 





















c/^ 

w 

C/5 

c/5 

h— ( 

O 

C/3 




O 

ERIC 



Table 1, ^K.nilnu^n Nturiber of Correct Responses 
Required To Earn Reinforcement 
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